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(54) Ultrasonic welding method and apparatus for welding reinforcing tape piece to fastener tape 



(57) In order to weld a reinforcing tape piece (1 , 2) 
formed of a synthetic resin to a separable bottom stop 
a separable bottom stop attachment portion of a slide 
fastener chain (3) by ultrasonic heating over a core por- 
tion (6a, 7a) and a main tape portion (6b, 7b) in a fas- 
tener tape (6, 7), a welding time and/or an amplitude 
which are/is suitable for welding the reinforcing tape 
piece (1, 2) to the core portion (6a, 7a) and the vicinity 
of the core portion, and a welding time and/or an ampli- 



tude which are/is suitable for welding the reinforcing 
tape piece (1, 2) to the main tape portion (6b, 7b) are 
preset respectively. The welding of the reinforcing tape 
piece (1 , 2) to the core portion (6a, 7a) and the vicinity 
of the core portion and the welding of the reinforcing 
tape piece to the main tape portion (6b, 7b) are carried 
out in two stages in accordance with the welding time 
or the amplitude which is set. 
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Description 

Background of the Invention 

Field of the Invention 

[0001] The present invention relates to a method and 
apparatus for welding a reinforcing tape formed of a syn- 
thetic resin to a portion to which the separable bottom 
stop of a slide fastener chain is to be attached over the 
core portion of a fastener tape and a main tape portion 
by ultrasonic heating. 

Description of the Related Art 

[0002] A space portion (a tool lacking portion) for at- 
taching an upper stopper and a separable bottom stop 
is intermittently formed in a fastener chain for a slide 
fastener having the separable bottom stop. The sepa- 
rable bottom stop is attached to the space portion. Be- 
fore the separable bottom stop is attached, a reinforcing 
tape piece formed of a synthetic resin is usually bonded 
to the separable bottom stop attachment portion of the 
fastener chain, thereby giving a reinforcement. 
[0003] The reinforcing tape piece is bonded in such a 
configuration as to hold opposed tape side edges in the 
space portion of the fastener chain, and a core cord is 
woven into each of the opposed side edges of the fas- 
tener chain and they aretherefore thick. When the whole 
reinforcing tape piece is simultaneously bonded to a 
thick portion and a flat portion by pressure, wrinkles and 
air bubbles to cause a separation remain. Furthermore, 
the bonding configuration of the reinforcing tape piece 
is apt to be broken. In order to solve the problem, the 
reinforcing tape piece is bonded and integrated in two 
stages as described in JP-B-62-54001 and JP-B- 
63-40085, for example. 

[0004] In JP-B-62-54001, for example, a reinforcing 
tape piece is provided orthogonally to the space portion 
of a fastener chain for each transfer stop period of each 
fastener chain, the upper and lower edges of the rein- 
forcing tape piece are bent and the reinforcing piece is 
held from the inside and outside of the space portion. A 
core cord portion held by the reinforcing tape piece and 
a tape portion in the vicinity thereof are then pressurized 
and heated from the inside and outside to bond a part 
of the reinforcing tape piece to the core cord portion, 
and subsequently, the reinforcing tape piece provided 
adjacently to the bonding region and the non-bonding 
region of the tape portion are pressurized and heated 
from the inside and outside to completely bond and in- 
tegrate both of them. 

[0005] In JP-B-63-40085, moreover, a reinforcing 
tape piece having a constant dimension which is formed 
of a thermoplastic synthetic resin is caused to abut 
across the opposed edges of left and right fastener 
tapes from both upper and lower sides of a reinforcing 
tape attachment portion in the space portion of a slide 
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fastener chain. The reinforcing tape piece is interposed 
by pressure between an ultrasonic horn and an anvil. 
The ultrasonic horn includes a straight concave groove 
in a portion corresponding to the core cords of the left 
5 and right fastener tapes and a cutting blade on the outer 
end of the core cord. The anvil includes a straight con- 
cave groove in a portion corresponding to the core cord 
and a cutting blade on the outer end of the core cord in 
the same manner. Then, an ultrasonic processing ts car- 

10 ried out and the reinforcing tape piece is welded to the 
outer periphery of the core cords of the left and right 
fastener tapes and a tape portion in the vicinity thereof, 
and at the same time, the reinforcing tape piece provid- 
ed between the opposed core cords is cut out and the 

is residual portion of the reinforcing tape piece is then 
welded to the both faces of each of the left and right 
fastener tapes by press urization and heating. 
■ [0006] On the other hand, for example, JP-B-2-35661 
and JP-A-63-31 5223 have disclosed the control method 

20 for welding, which utilizes an ultrasonic vibration in 
which the temperature of a horn is detected to control 
the amplitude of the ultrasonic vibration of the horn. In 
the control method, control is carried out such that a 
temperature detecting element, for example, a thermis- 

25 tor is attached to a presser tool or a receiving portion to 
detect a temperature, and the amplitude of the ultrason- 
ic vibration is increased if the temperature is low and the 
amplitude is reduced if the temperature is high. Moreo- 
ver, as disclosed in JP-A-62-140823 and JP-A- 

30 5-299480, for example, the temperature of an ultrasonic 
horn including a heating device such as a heater is de- 
tected and the heating device is controlled to maintain 
the temperature of the horn to be constant. 
[0007] According to each of the bonding (welding) 

35 techniques for the reinforcing tape piece disclosed in 
JP-B-62-54001 and JP-B-63-40085, the core cord por- 
tion of a fastener tape and a tape portion in the vicinity 
thereof are welded to be held by a reinforcing tape piece 
in a first stage and the residual non-welding region of 

40 the reinforcing tape piece is welded to the fastener tape 
in a second stage so that integration is carried out in two 
stages. In JP-B-62-54001, development has been car- 
ried out on the assumption that the reinforcing tape 
piece is bonded to the space portion of the fastener 

45 chain through an adhesive in the two stages, and the 
bonding (welding) can be carried out by heating and 
welding using a heater if a thermoplastic synthetic resin 
material is used for the reinforcing tape piece. On the 
other hand, in JP-B-63-40085, ultrasonic welding 

so means is employed in a first stage and heating and weld- 
ing means using an ordinary heater is employed in a 
second stage. 

[0008] As described above, it is necessary to strictly 
control a heating temperature and a processing time for 
55 the welding using the heater. If either of them is less- 
ened, a bonding failure is caused. If either of them is 
excessive, the reinforcing tape piece enters the fastener 
tape in a fusing state. Consequently, the fastener tape 
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is caused to be fragile and excessively rigid so that it 
might be bent or damaged easily. In addition, the weld- 
ing using heater heating takes a longer time for the 
processing as compared with general ultrasonic weld- 
ing. As disclosed in JP-B-63-40085, for example, in the 
case in which a welding step using the heater heating 
is to be carried out after the ultrasonic welding, a differ- 
ence is made on the processing time. If the heating tem- 
perature of the heater is increased to match the differ- 
ence in the processing time with an ultrasonic welding 
time in order to prevent a separation from being caused 
by a bonding failure, excessive heating is generally apt 
to be caused so that a welding portion becomes rigid 
and fragile. In the case in which the heating is carried 
out by the heater, furthermore, an air bubble is easily 
generated between a core cord portion and a main tape 
portion. 

[0009] On the other hand, in the case in which a rein- 
forcing tape piece is to be bonded to the space portion 
of a fastener tape of this kind, the holding configuration 
of the reinforcing tape piece is to be usually arranged 
uniformly by molding as well as welding in order to de- 
cide the configuration of the core cord portion. On the 
other hand, it is sufficient that the bonding of the rein- 
forcing tape piece to the main tape portion of the fasten- 
er tape is simply carried out without changing a surface 
configuration thereof as long as a bonding strength is 
maintained. In the welding to be carried out by the ultra- 
sonic heating underthe properconditions, only a welded 
surface is fused and bonded by internal heating. Con- 
sequently, a processed surface is finished finely without 
a deformation. 

[0010] If the core cord portion of the fastener tape and 
the main tape portion are to be welded at the same time 
by using a single ultrasonic horn and a single anvil as 
disclosed in JP-A-5-299480, an ultrasonic oscillation is 
carried out with the same amplitude in an equal time for 
the core cord portion of the fastener tape and the main 
tape portion during the welding. On the other hand, it is 
desirable that the pressing force of the molded surfaces 
of the ultrasonic horn and the anvil forthe core cord por- 
tion of the fastenertape at time of the ultrasonic vibration 
should be smaller than the pressing force of the molded 
surfaces of the ultrasonic horn and the anvil forthe main 
tape portion of the fastenertape because the pressing 
and molding is earned out at the same time as described 
above. 

[001 1] However, conventionally, the pressed surfaces 
of the ultrasonic horn and the anvil are set to be lightly 
held with respect to the fastener tape and are set to be 
strongly pressed in order to obtain a predetermined sec- 
tional configuration with respect to the core cord portion. 
When the ultrasonic welding is carried out with the same 
amplitude in an equal time with such a configuration of 
the pressed surface, an excessive energy is given to the 
core cord portion having the great pressing force. As a 
result, the reinforcing tape piece portion of the core cord 
portion is greatly fused so that the core cord portion be- 



comes rigid and fragile in many cases. 
Summary of the Invention 

5 [0012] The invention has been made to solve the con- 
ventional problems and has an object to provide a weld- 
ing method in which a core cord portion and a main tape 
portion are welded by ultrasonic heating under proper 
conditions respectively in order to Avetd a reinforcing 

10 tape piece to the space portion of a fastener chain and 
a welding apparatus therefor. 

[001 3] The object can be attained effectively by an ul- 
trasonic welding method for welding a reinforcing tape 
to a fastener tape having a main structure according to 
'5 a first aspect of the invention. 

[0014] The structure is characterized by a method for 
welding a reinforcing tape piece formed of a synthetic 
resin to a separable bottom stop attachment portion of 
a slide fastener chain by ultrasonic heating over a core 
portion and a main tape portion in a fastener tape, in- 
cluding the steps of setting a welding time and/or an am- 
plitude which are/is suitable for welding the reinforcing 
tape piece to the core portion and the vicinity of the core 
portion, and a welding time and/or an amplitude which 
are/is suitable for welding the reinforcing tape piece to 
the main tape portion, and welding the reinforcing tape 
piece to the core portion and the vicinity of the core por- 
tion and welding the reinforcing tape piece to the main 
tape portion based on the welding time or the amplitude 
which is set. 

[0015] As fifth and ninth aspects, moreover the inven- 
tion related to a suitable welding apparatus for carrying 
out the invention related to the method is characterized 
by an ultrasonic horn and an anvil having outer config- 
urations of the core portion and the main tape portion in 
the fastener tape in the separable bottom stop attach- 
ment portion of the slide fastener chain, and a control 
portion connected to an ultrasonic vibrator connected to 
the ultrasonic horn and having a time and/or amplitude 
setting portion capable of setting a suitable welding time 
and/or amplitude for welding the reinforcing tape piece 
to the core portion and the vicinity of the core portion 
and a suitable welding time and/or amplitude for welding 
the reinforcing tape piece to the main tape portion re- 
spectively. In the invention, accordingly, the expected 
object can be attained by only setting one of the welding 
time and the amplitude, and both the welding time and 
the amplitude can also be set at the same time. 
[0016] With such a structure, the reinforcing tape 
piece and the core portion and the main tape portion in 
the fastener tape in the separable bottom stop attach- 
ment portion of the slide fastener chain are subjected to 
the ultrasonic welding under proper conditions respec- 
tively. Therefore, the core portion can be prevented from 
being fragile and rigid and the main tape portion can be 
prevented from being welded insufficiently, and further- 
more, the reinforcing tape piece can be prevented from 
separating from the main tape portion during the use of 
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the slide fastener Moreover, the ultrasonic welding is 
carried out under the proper conditions. Therefore, an 
air bubble generated on the welded surface is efficiently 
removed out by an ultrasonic vibration. Consequently, 
the air bubble can be prevented from remaining on the 5 
welded surface so that finishing can be carried out with 
a high transparency. 

£0017] As a second aspect of the invention, it is pref- 
erable that the welding time or amplitude which is suit- 
able for welding the reinforcing tape piece to the core 
portion and the vicinity of the core portion should be set 
to be smaller than the welding time or amplitude which 
is suitable for welding the reinforcing tape piece to the 
main tape portion. Whetherthe ultrasonic welding is car- 
ried out properly depends on the welding time, the 
pressing force and the amplitude. As described above, 
the core portion is to be molded to have a desirable sec- 
tion simultaneously with the welding of the reinforcing 
tape piece. Therefore, the pressing force to be applied 
to the core portion is greater than the pressing force to 
be applied to the main tape portion. For example, in the 
case in which the welding times for the core portion and 
the main tape portion are set to be equal to each other, 
the amplitude of the core portion is set to be smaller cor- 
responding to the greater pressing force. In the case in 
which the amplitudes are set to be equal to each other, 
moreover, the welding time of the core portion is set to 
be shorter than the welding time of the main tape por- 
tion. 

[0018] Third and fourth aspects of the invention are 
directed to the welding method wherein the welding of 
the reinforcing tape piece to the core portion and the 
main tape portion in the vicinity of the core portion and 
the welding of the reinforcing tape piece to the main tape 
portion are carried out independently and separately or 
the reinforcing tape piece is welded to the main tape por- 
tion and the main tape portion and the reinforcing tape 
piece are successively welded to the core portion and 
the main tape portion in the vicinity of the core portion 
at the same time. 

[001 9] Accordingly, as a sixth aspect of the invention, 
for example, the ultrasonic horn is formed by a single 
horn and the anvil is provided with a first anvil for sup- 
porting a pair of core portions and a pair of main tape 
portions in the vicinity of the core portions in the slide 
fastener chain and a pair of second anvils for supporting 
the main tape portions to be operable independently 
each other. 

[0020] In this case, as a seventh aspect of the inven- 
tion, for example, it is desirable that the control portion 
should further include a sequence control portion for 
moving the second anvil to a welding position to hold 
the reinforcing tape piece and the main tape portion to- 
gether with the ultrasonic horn and for operating the ul- 
trasonic vibrator for the set time to heat and weld the 
reinforcing tape piece and to then move the second anvil 
to a standby position and for moving the first anvil to a 
welding position to hold the reinforcing tape piece, the 



pair of core portions and the main tape portions in the 
vicinity of the core portions together with the ultrasonic 
horn and for operating the ultrasonic vibrator for the set 
time to heat and weld the reinforcing tape piece and to 
then move the second anvil to the standby position. 
[0021] As an eighth aspect of the invention, for exam- 
ple, the control portion can further include a sequence 
control portion for moving the second anvil to a welding 
position to hold the reinforcing tape piece and the main 
tape portion together with the ultrasonic horn and for op- 
erating the ultrasonic vibrator for the set time to move 
the first anvil to the welding position in the middle of 
heating and welding for the reinforcing tape piece and 
to hold the reinforcing tape piece, the pair of core por- 
tions and the main tape portions in the vicinity of the 
core portions together with the uitrasonic horn, thereby 
heating and welding the reinforcing tape piece In a re- 
sidual operating time together with the main tape portion 
and then moving the first and second anvils to the stand- 
by position. 

[0022] More specifically, according to the seventh as- 
pect of the invention, the welding of the reinforcing tape 
piece to the main tape portion and the welding of the 
reinforcing tape piece to the core portion and the main 
tape portion in the vicinity of the core portion are carried 
out separately in accordance with each set time. Ac- 
cording to the eighth aspect of the invention, the welding 
of the reinforcing tape piece to the main tape portion and 
the welding of the reinforcing tape piece to the core por- 
tion and the main tape portion in the vicinity of the core 
portion are carried out continuously by utilizing a differ- 
ence between the set times. 

[0023] In the case in which the control portion includes 
the amplitude setting portion, as a tenth aspect of the 
invention, the ultrasonic horn is formed by a single horn 
and the anvil is provided with a first anvil for supporting 
a pair of core portions and a pair of main tape portions 
in the vicinity of the core portions in the slide fastener 
chain and a pair of second anvils forsupporting the main 
tape portions to be operable independently each other. 
The control portion further includes an operation indicat- 
ing portion for operating an ultrasonic horn with the cor- 
responding set amplitude when holding the reinforcing 
tape piece, the pair of core portions and the main tape 
portions in the vicinity of the core portions by the ultra- 
sonic horn and the first anvil, and for operating the ul- 
trasonic horn with the corresponding set amplitude 
when holding the reinforcing tape piece and the main 
tape portion between the ultrasonic horn and the second 
anvil. In this case, the single horn is operated with a 
change into each preset amplitude and the first or sec- 
ond anvil is operated to the welding position correspond- 
ing to the operating amplitude of the horn, thereby se- 
quentially carrying out the welding of the reinforcing tape 
piece to the main tape portion and the welding of the 
reinforcing tape piece to the core portion and the main 
tape portion in the vicinity of the core portion. 
[0024] As an eleventh aspect of the invention, more- 
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over, the ultrasonic hom includes a first horn for exciting 
the core portions and the main tape portions in the vi- 
cinity of the core portions in the slide fastener chain and 
a second horn for exciting the main tape portion. The 
anvil is provided with a first anvil opposite to the first 
horn and a second anvil opposite to the second horn to 
be operable independently each other, and the control 
portion further includes an operation indicating portion 
for operating an ultrasonic hom with the corresponding 
set amplitude when holding the reinforcing tape piece, 
the pair of core portions and the main tape portions in 
the vicinity of the core portions by the first horn and the 
first anvil, and for operating the second horn with the 
corresponding set amplitude when holding the reinforc- 
ing tape piece and the main tape portion between the 
second hom and the second anvil. 
[0025] More specifically, according to a tenth aspect 
of the invention, the single horn is operated in accord- 
ance with the two preset amplitudes and the first or sec- 
ond anvil is moved according to each set amplitude, and 
the welding of the reinforcing tape piece to the main tape 
portion and the welding of the reinforcing piece to the 
core portion and the main tape portion in the vicinity of 
the core portion are carried out separately in accord- 
ance with each set time. According to a eleventh aspect 
of the invention, the reinforcing tape piece, the core por- 
tion and the main tape portion in the vicinity of the core 
portion are welded to each other with the set amplitude 
between the first hom and the first anvil which are op- 
erated with the set amplitude, and the reinforcing tape 
piece and the main tape portion are welded to each oth- 
er between the second horn and the second anvil which 
are operated with different set amplitudes. 

Brief Description of the Drawings 

[0026] 

Fig. 1 is a plan view showing a slide fastener chain 
having a reinforcing tape welded by an ultrasonic 
welding apparatus according to the invention. 
Fig. 2 is a plan view showing a slide fastener ob- 
tained from the slide fastener chain. 
Fig. 3 is a view showing the schematic structure of 
an ultrasonic welding apparatus according to a first 
embodiment of the invention. 
Figs. 4A to 4D are views illustrating a welding pro- 
cedure to be carried out by the ultrasonic welding 
apparatus according to the first embodiment. 
Fig. 5 is a view showing the schematic structure of 
an ultrasonic welding apparatus according to a sec- 
ond embodiment of the invention. 
Figs. 6A to 6D are views illustrating a welding pro- 
cedure to be carried out by the ultrasonic welding 
apparatus according to the second embodiment. 
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Detailed Description of the Preferred Embodiments 

[0027] A typical embodiment of the invention will be 
specifically described below with reference to the draw- 
5 ings. 

[0028] Fig. 1 shows a slide fastener chain 3 to which 
reinforcing tape pieces 1 and 2 are bonded by a welding 
method according to the invention. A space portion 5 
from which a tooth 4 is removed is formed in a unit of a 
slide fastener in the direction of the length of the slide 
fastener chain 3 as shown in Fig. 1 . The reinforcing tape 
pieces 1 and 2 enclose the periphery of core portions 
6a and 7a formed along the opposed tape side edges 
of fastener tapes 6 and 7 exposed to the space portion 
5, and the reinforcing tape pieces 1 and 2 are welded 
and integrated over the whole surface and back face of 
each of main tape portions 6b and 7b. 
[0029] In the embodiment, the reinforcing tape pieces 
1 and 2 have a lamination structure in which a synthetic 
resin layer having a comparatively low melting point is 
provided or coated on the welded surface side of a wo- 
ven tape or a synthetic resin film tape which is formed 
of the same material as the materials to be used for the 
fastener tapes 6 and 7. The welding regions of the rein- 
forcing tape pieces 1 and 2 are portions to which a sep- 
arable bottom stop 8 is to be attached later as shown in 
Fig. 2. In the case in which the reinforcing tape pieces 
1 and 2 have nonuniform sectional configurations ob- 
tained by welding to the core portions 6a and 7a or the 
reinforcing tape pieces 1 and 2 are not welded accurate- 
ly orthogonally to the direction of the length of the fas- 
tener tape, it is impossible to attach the separable bot- 
tom stop 8 strongly and accurately. 
[0030] When the reinforcing tape pieces 1 and 2 are 
welded to the fastener chain 3, an insert pin 8a and a 
box pin 8b in the separable bottom stop 8 are first at- 
tached to the welding regions of the reinforcing tape 
pieces 1 and 2 by molding or crimping and a slider 9 is 
then inserted, and a box member 8c of the separable 
bottom stop 8 and an upper stopper 10 (10a, 10b) are 
attached and cutting is thereafter carried out in a space 
portion. Consequently, a slide fastener shown in Fig. 2 
is fabricated. 

[0031] Fig. 3 shows the schematic structure of an ul- 
trasonic welding apparatus according to a first embodi- 
ment of the invention as seen in the direction of the 
transfer of the slide fastener chain. As shown in Fig. 3, 
there are provided an urtrasonic vibrator 11 , an ultrason- 
ic hom 1 2 attached integrally to the urtrasonic vibrator 
1 1 , an anvil 13 provided opposite to the pressed surface 
of the ultrasonic hom 12, and a control portion 14 con- 
nected to each of the components. In the embodiment, 
furthermore, a temperature sensor 15 is additionally 
provided in the ultrasonic horn 12 and is connected to 
the control portion 14 through a temperature detector 
16. 

[0032] The anvil 13 according to the embodiment is 
divided into two parts including a first pressing anvil 13a 
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(first anvil) of a core portion and a main tape portion pro- 
vided adjacently to the core portion in a transverse di- 
rection orthogonal to the direction of the transfer of the 
slide fastener chain and a second pressing anvil 13b 
(second anvil) of the residual main tape portion. The op- 
posed surfaces of the ultrasonic horn 12 and the first 
pressing anvil 13a are provided with two pairs of 
grooves 12a-1 and 12a-2 and 13a- 1 and 13a-2 including 
upper and lower half parts havinp>acore portion molding 
configuration obtained after welding a reinforcing tape 
piece in the space portion of the slide fastener chain, 
which is not shown, in parallel with the direction of the 
transfer of the fastener chain and being opposite to each 
other. 

[0033] While the first pressing anvil 1 3a and the sec- 
ond pressing anvil 13b are individually moved separate- 
ly in a vertical direction in the embodiment, the second 
pressing anvil 13b is moved synchronously. The ultra- 
sonic horn 12 is also moved vertically from a standby 
position to a welding position. These movements are 
carried out in response to an instruction sent from a se- 
quence control portion 1 4a of the control portion 1 4. The 
control portion 14 is further provided with a time setting 
portion 14b for setting a time required for welding to be 
carried out together with the first pressing anvil 13a and 
for setting a time required for welding to be carried out 
together with the second pressing anvil 13b. In the em- 
bodiment, the former welding time is set to be shorter 
than the latter welding time. 

[0034] In the embodiment, the temperature sensor 1 5 
is attached to the ultrasonic horn 1 2 as described above 
and a fluctuation in the temperature of the ultrasonic 
horn 12 is successively sent to the control portion 14 
through the temperature detector 16 based on a tem- 
perature signal sent from the temperature sensor 15. 
Upon receipt of the fluctuation in the temperature of the 
ultrasonic horn 12, the control portion 14 calculates, by 
an operation, a welding time corresponding to the 
changed temperature and controls to change an initial 
time set to the time setting portion into the calculated 
time. In the embodiment, the ultrasonic horn 12 is con- 
stantly driven with a preset amplitude and a stroke for 
the movement of the ultrasonic horn 1 2 and the anvil 1 3 
is always maintained to be constant such that pressing 
force to be applied to the core portion of the fastener 
tape and holding force to be applied to the main tape 
portion are not changed respectively. 
[0035] A welding procedure according to the embod- 
iment having the above structure will be described with 
reference to Figs. 4A to 4D. First of all, when the space 
portion 5 to which the reinforcing tape pieces 1 and 2 in 
the slide fastener chain 3 are to be welded reaches a 
gap between the ultrasonic horn 12 and the anvil 13 
which are placed apart from each other and stand by in 
the standby position, the transfer of the fastener chain 
3 is stopped so that a pair of upper and lower reinforcing 
tape pieces 1 and 2 having predetermined lengths are 
transferred at the same time (Fig. 4A). 



[0036] Then, the ultrasonic horn 12 is brought down 
to the welding position and a pair of second pressing 
anvils 13b are lifted to the welding position, and the re- 
inforcing tape pieces 1 and 2 are held between the ul- 

5 trasonic horn 1 2 and the second pressing anvil 1 3b in a 
hermetic contact state with main tape portions 6b and 
7b in the space portion 5. After the operation is complet- 
ed, the ultrasonic vibrator 11 is operated to vibrate the 
ultrasonic horn \2 and a synthetic resin layer having a 

10 low melting point on the welded surface side of the re- 
inforcing tape pieces 1 and 2 is molten so that the rein- 
forcing tape pieces 1 and 2 are fused and integrated with 
the main tape portions 6b and 7b (Fig. 4B). 
[0037] When a preset time passes in this state, the 

is second pressing anvil 1 3b is brought down and the first 
pressing anvil 1 3a for pressing the reinforcing tape piec- 
es 1 and 2, the core portions 6a and 7a and the main 
tape portions in the vicinity thereof are simultaneously 
lifted (Fig. 4C). At this time, the ultrasonic horn 12 is still 

20 vibrated continuously and the first pressing anvil 1 3a is 
lifted to the pressing position so that the reinforcing tape 
pieces 1 and 2, the core portions 6a and 7a and the main 
tape portion in the vicinity thereof are pressed by pre- 
determined pressing force between the first pressing 

25 anvil 13a and the ultrasonic horn 12. Then the second 
pressing anvil 1 3 is brought down to the standby position 
placed below after the preset time passes. During the 
pressing, the synthetic resin layer having a low melting 
point on the welded surface side of the reinforcing tape 

30 pieces 1 and 2 to hermetically come in contact with the 
core portions 6a and 7a and the main tape portions in 
the vicinity thereof is molten so that the reinforcing tape 
pieces 1 and 2 are fused and integrated with the core 
portions 6a and 7a and the vicinity thereof and all the 

35 welding operations are completed (Fig. 4D). 

[0038] The above operations are repeated so that the 
reinforcing tape pieces 1 and 2 are sequentially welded 
and integrated with a plurality of space portions 5 which 
are intermittently formed in the direction of the length of 

40 the long slide fastener chain 3. When such welding op- 
erations are repeated, the temperatures of the ultrason- 
ic horn 12 and the anvil 13 themselves are raised with 
the passage of an operation time by the internal heat 
generation of the reinforcing tape pieces 1 and 2 and 

45 heat transfer caused by the heat generation. In the case 
in which the preset welding time Is maintained as de- 
scribed above, particularly, both the core portions 6a 
and 7a and the main tape portions 6b and 7b are brought 
into an overheat state by a rise in the temperature of the 

so ultrasonic horn 12 as long as other conditions are not 
changed. Consequently, the reinforcing tape pieces 1 
and 2 are wholly fused and are caused to be fragile, and 
furthermore, the core portions 6a and 7a in the separa- 
ble bottom stop attachment portion of the slide fastener 

55 chain 3 are caused to be rigid so that the cutting can 
easily be carried out in that portion. 
[0039] In the embodiment, the ultrasonic horn 12 is 
additionally provided with the temperature sensor 15 to 
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be connected to the control portion 14 through the tem- 
perature detector 16 as described above. When the 
welding operations are repeated so that the temperature 
of the ultrasonic horn 12 is raised, the temperature is 
detected by the temperature sensor 1 5 and a tempera- 
ture signal thus detected is successively sent to the con- 
trol portion 14 through the temperature detector 16. In 
the control portion 14, an optimum welding time is suc- 
cessively calculated in an operating portion in accord- 
ance with a temperature / time curve prestored in a stor- 
age portion based on the temperature signal sent from 
the temperature detector 16, and the welding time set 
at time of the start of working is reset to an optimum 
welding time calculated successively in the time setting 
portion 14b. Thus, the reinforcing tape pieces 1 and 2 
can always be welded to the fastener tapes 6 and 7 in 
the space portion 5 in an optimum welding time. There- 
fore, it is possible to effectively prevent the welding por- 
tion from being fragile and rigid as described above. 
[0040] In the first embodiment, other conditions or pa- 
rameters for the welding of the reinforcing tape pieces 
1 and 2 to the core portions 6a and 7a and the main tape 
portions 6b and 7b are set to be constant and only the 
welding time in the welding conditions is preset with an 
increase or a reduction. It is also possible to fix the weld- 
ing time and to set the amplitude of the ultrasonic horn 
1 2 to be increased or decreased, thereby controlling the 
amplitude. 

[0041 ] In the welding apparatus of the reinforcing tape 
piece having the structure described above, further- 
more, it is also possible to change the sequence of the 
sequence control portion 14a in the control portion 14, 
for example, based on a difference between the welding 
time of the reinforcing tape pieces 1 and 2 to the core 
portions 6a and 7a and the main tape portions in the 
vicinity thereof and the welding time of the reinforcing 
tape pieces 1 and 2 to the main tape portions 6b and 
7b, and to first move the first pressing anvil 13a from the 
standby position to the welding position in the middle of 
the welding of the reinforcing tape pieces 1 and 2 to the 
main tape portions 6b and 7b between the ultrasonic 
horn 1 2 and the second pressing anvil 1 3b, and to wholly 
weld and integrate the reinforcing tape pieces 1 and 2 
to the core portions 6a and 7a and the main tape por- 
tions in the vicinity thereof together with the main tape 
portions 6b and 7b within a preset residual time. 
[0042] Fig. 5 shows the schematic structure of an ul- 
trasonic welding apparatus according to a second em- 
bodiment of the invention as seen in the direction of 
transfer of a slide fastener chain. Also in the embodi- 
ment, there are provided an ultrasonic vibrator 111, an 
ultrasonic horn 112 attached integrally to the ultrasonic 
vibrator 111, an anvil 13 provided opposite to the 
pressed surface of the ultrasonic horn 112 and having 
the same structure as that of the first embodiment, and 
a control portion 114 connected to each of the compo- 
nents. In the embodiment, furthermore, a temperature 
sensor 15 is additionally provided in the ultrasonic horn 



112 and is connected to the control portion 114 through 
a temperature detector 1 6 in the same manner as in the 
embodiment described above. 

[0043] In the same manner as the anvil 13, the ultra- 
5 sonic horn 112 according to the embodiment is divided 
into two parts including a first pressing horn 112a (first 
horn) for pressing a core portion and a main tape portion 
provided adjacently to the core portion, which are not 
shown , in a transverse direction orthogonal to the direc- 
10 tion of the transfer of the slide fastener chain, which is 
not shown, (an orthogonal direction to a paper) and a 
second pressing horn 112b (second horn) for pressing 
the residual main tape portion. Special ultrasonic vibra- 
tors 111a and 111b are integrally attached to the press- 
's ing horns 11 2a and 112b, respectively. In the same man- 
ner as in the embodiment, the opposed surfaces of the 
first pressing horn 112a and a first pressing anvil 13a 
(first anvil) are provided with two pairs of grooves 112a- 
1 and 112a-2and 13a-1 and 13a-2 including upper and 
20 lower half parts having a core portion molding configu- 
ration obtained after welding a reinforcing tape piece in 
the space portion of the slide fastener chain in parallel 
with the direction of the transfer of the fastener chain 
and being opposite to each other. 
25 [0044] Also in the embodiment, the first pressing anvil 
13a and a second pressing anvil 1 3b (second anvil) are 
individually moved independently in a vertical direction 
between a standby position and a welding position, and 
the first and second pressing horns 112a and 112b are 
30 also moved in the vertical direction between a standby 
position and a welding position according to the move- 
ment of the first and second pressing anvils 13a and 
13b. These movements are carried out in response to 
an instruction sent from a sequence control portion 1 1 4a 
35 of the control portion 114. In the embodiment, the control 
portion 1 1 4 is further provided with an amplitude setting 
portion 114b for setting suitable amplitudes for the first 
pressing horn 11 2a and the second pressing horn 112b, 
respectively. 

40 [0045] In the embodiment, the temperature sensor 15 
is attached to the ultrasonic horn 112 as described 
above and a fluctuation in the temperature of the ultra- 
sonic horn 1 1 2 is successively sent to the control portion 
114 through the temperature detector based on a tem- 

45 perature signal sent from the temperature sensor 15. 
Upon receipt of the fluctuation in the temperature of the 
ultrasonic horn 112 : the control portion 114 calculates, 
by an operation portion, an optimum amplitude corre- 
sponding to the changed temperature and controls to 

50 change an initial amplitude set to the amplitude setting 
portion 114b into the calculated amplitude. In the em- 
bodiment, the welding times of the first and second 
pressing horns 1 1 2a and 1 1 2b are set such that they are 
constantly driven in preset welding times respectively, 

55 and a stroke for moving the ultrasonic horn 1 1 2 and the 
anvil 1 3 is always maintained to be constant and press- 
ing force to be applied to the core portion of the fastener 
tape and holding force to be applied to the main tape 
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portion are not changed respectively. 
[0046] A welding procedure according to the embod- 
iment having the above structure will be described with 
reference to Figs. 6A to 6D. First of all, when a space 
portion 5 of a slide fastener chain 3 to which reinforcing 5 
tape pieces 1 and 2 are to be welded reaches a gap 
between the ultrasonic horn 112 and the anvil 13 which 
are placed apart from each other and stand by in the 
standby position. The transfer of the fastener chain 3 is 
stopped so that a pair of upper and lower reinforcing w 
tape pieces 1 and 2 having predetermined lengths are 
transferred at the same time with the fastener chain 3 
interposed from above and below (Fig. 6A) . 
[0047] First of all, the second pressing horn 112b is 
brought down to the welding position and the second is 
pressing anvil 13b is lifted to the welding position, and 
the reinforcing tape pieces 1 and 2 are held between the 
second pressing horn 1 1 2b and the second pressing an- 
vil 13b in a hermetic contact state with main tape por- 
tions 6b and 7b in the space portion 5. Next, the second 20 
ultrasonic vibrator 111b is operated to vibrate the ultra- 
sonic horn 112b for a predetermined time, and a syn- 
thetic resin layer having a low melting point on the weld- 
ed surface side of the reinforcing tape pieces 1 and 2 is 
molten so that the reinforcing tape pieces 1 and 2 are 25 
fused and integrated with the main tape portions 6b and 
7b, and subsequently, the vibration of the second press- 
ing horn 112b is stopped (Fig. 6B). 
[0048] When the vibration of the second pressing 
horn 112b is stopped, the second pressing horn 112b 30 
and the second pressing anvil 13b are moved in such a 
direction as to separate from each other from the weld- 
ing position to the standby position, and at the same 
time, the first pressing horn 112a and the first pressing 
anvil 13a which serve to press core portions 6a and 7a 35 
and the main tape portions in the vicinity thereof are 
moved in such a direction as to approach each other 
from the standby position to the welding position, there- 
by pressing and holding the core portions 6a and 7a and 
the main tape portions in the vicinity thereof through the *o 
reinforcing tape pieces 1 and 2 (Fig. 6C). 
[0049] The first ultrasonic vibrator 111a starts an op- 
eration to vibrate the first pressing horn 1 1 2a with a pre- 
set amplitude and to melt a synthetic resin layer having 
a low melting point on the welded surface side of the 45 
reinforcing tape pieces 1 and 2 while pressing the core 
portions 6a and 7a and the main tape portions in the 
vicinity thereof by predetermined pressing force be- 
tween the first pressing horn 1 1 2a and the first pressing 
anvil 13a, thereby welding the reinforcing tape pieces 1 so 
and 2 to the core portions 6a and 7a and the main tape 
portions in the vicinity thereof and molding the sections 
of the core portions 6a and 7a to have necessary shapes 
at the same time. In the meantime, the second pressing 
horn 112b and the second pressing anvil 13b stand by ss 
in the standby position for a next welding operation. 
[0050] When the operation for welding the reinforcing 
tape pieces 1 and 2 to the core portions 6a and 7a and 



the main tape portions in the vicinity thereof is ended, 
the actuation of the first ultrasonic vibrator 111a is 
stopped, and at the same time, the first pressing horn 
1 1 2a and the first pressing anvil 1 3a are moved from the 
welding position to the standby position (Fig. 6D). Next, 
a transfer device which is not shown, for example , a feed 
roller is operated to transfer the slide fastener chain 3 
until the next space portion 5 reaches the welding por- 
tions of the reinforcing tape pieces 1 and 2. 
[0051] The above operations are repeated so that the 
reinforcing tape pieces 1 and 2 are sequentially welded 
and integrated with a plurality of space portions 5 which 
are intermittently formed in the direction of the length of 
the long slide fastener chain 3. 

[0052] Also in the embodiment, when the welding op- 
erations are repeated so that the temperature of the ul- 
trasonic horn 112 is raised, the temperature is detected 
by the temperature sensor 15 and a temperature signal 
thus detected is successively sent to the control portion 
114 through the temperature detector 1 6. In the control 
portion 114, an optimum welding amplitude is succes- 
sively calculated in an operating portion in accordance 
with a temperature /amplitude curve prestored in a stor- 
age portion based on the temperature signal sent from 
the temperature detector 16, and each of the amplitudes 
of the first and second pressing horns 112a and 112b 
which are set at time of the start of working is reset to 
an optimum amplitude calculated successively in the 
amplitude setting portion. Thus, the reinforcing tape 
pieces 1 and 2 can always be welded to the fastener 
tapes 6 and 7 in the space portion 5 with an optimum 
amplitude. 

[0053] Also in the second embodiment, in the same 
manner as in the first embodiment, it is a matter of 
course that the welding time and other parameters for 
a welding condition can also be preset in place of the 
amplitude. 



Claims 

1. A welding method for welding a reinforcing tape 
piece (1 , 2) made of a synthetic resin to a fastener 
tape of a slide fastener chain (3) over a core portion 
(6a, 7a) and a main tape portion (6b, 7b) in the fas- 
tener tape by ultrasonic heating, comprising the 
steps of: 

setting a first welding condition including at 
least one of a welding time and an amplitude 
which is suitable for welding the reinforcing 
tape piece (1 , 2) to the core portion (6a, 7a) and 
the vicinity of the core portion; 
setting a second welding condition including at 
least one of a welding time and an amplitude 
which is suitable for welding the reinforcing 
tape piece (1, 2) to the main tape portion (6b, 
7b); 



8 



15 EP1 323 514 A2 

welding the reinforcing tape piece (1 , 2) to the 
core portion (6a, 7a) and the vicinity of the core 
portion based on the first welding condition; 
and 

welding the reinforcing tape piece (1 , 2) to the 5 
main tape portion (6b, 7b) based on the second 
welding condition, 



wherein the first welding condition is different 
from the second welding condition. 

2. The welding method according to claim 1 , wherein 
a parameter of the first welding condition is set to 
be smaller than a parameter of the second welding 
condition. 

3. The welding method according to claim 1 , wherein 
welding of the reinforcing tape piece (1 , 2) to the 
core portion (6a, 7a) and the main tape portion in 
the vicinity of the core portion and welding of the 
reinforcing tape piece (1 , 2) to the main tape portion 
(6b, 7b) except a portion in the vicinity of the core 
portion are carried out independently and separate- 

4. The welding method according to claim 3, wherein 
the reinforcing tape piece (1 , 2) is welded to the 
main tape portion (6b : 7b) except a portion in the 
vicinity of the core portion (6a, 7a), and the reinforc- 
ing tape piece (1 , 2) is successively welded to the 
core portion (6a, 7a) and the main tape portion in 
the vicinity of the core portion. 

5. The welding method according to claim 4, wherein 
the reinforcing tape piece (1 , 2) is welded to the core 
portion (6a, 7a) and the main tape portion in the vi- 
cinity of the core portion in the middle of welding the 
reinforcing tape piece (1 , 2) to the main tape portion 
(6b, 7b) except the portion in the vicinity of the core 
portion. 

6. The welding method according to claim 1 , wherein 
the reinforcing tape piece is welded to a separable 
bottom stop attachment portion of the slide fastener 
chain (3). 

7. A welding apparatus for welding a reinforcing tape 
piece (1 , 2) made of a synthetic resin to a fastener 
tape (6, 7) of a slide fastener chain (3) over a core 
portion (6a, 7a) and a main tape portion (6b, 7b) in 
the fastener tape (6, 7) by ultrasonic heating, com- 
prising: 

an ultrasonic horn (12) including a first outer 
configuration of the core portion (6a, 7a) and 
the main tape portion (6b, 7b); an anvil (13) in- 
cluding a second outer configuration of the core 
portion (6a ( 7a) and the main tape portion (6b, 
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7b); and an ultrasonic vibrator (11) connected 
to the ultrasonic horn (12), characterized by 
further comprising: 

a control portion (14) connected to the ultrason- 
ic vibrator (11) and including a setting portion 
(14b, 114b) for setting a first welding condition 
having at least one of a welding time and an 
amplitude which is suitable for welding the re- 
inforcing tape piece (1 , 2) to me core portion 
(6a, 7a) and a vicinity of the core portion and 
for setting a second welding condition including 
at least one of a welding time and an amplitude 
which is suitable for welding the reinforcing 
tape piece (1 , 2) to the main tape portion (6b, 
7b). 

8. The welding apparatus according to claim 7, 

wherein the first welding condition Includes 
only a welding time suitable for welding the reinforc- 
20 jng tape piece (1 , 2) to the core portion (6a, 7a) and 
the vicinity of the core portion, and the second weld- 
ing condition includes only a welding time suitable 
for welding the reinforcing tape piece (1 , 2) to the 
main tape portion (6b, 7b). 

25 

9. The welding apparatus according to claim 7, 

wherein the ultrasonic horn (12) is formed by 
a single horn, and 

wherein the anvil (13) includes: 

30 

a first anvil (13a) which supports a pair of the 
core portions (6a, 7a) and the main tape por- 
tions (6b, 7b) in the vicinity of the core portions; 
and 

35 a pair of second anvils (1 3b) which supports the 

main tape portions (6b, 7b) except the vicinity 
of the core portions, and 

wherein the first anvil (13a) and the second 
anvils (13b) are operable independently each other. 

10. The welding apparatus according to claim 9, 

wherein the control portion (14) further in- 
cludes a sequence control portion (1 4a) which con- 
^5 trols: 

moving of the second anvils (13b) to a welding 
position to hold the reinforcing tape piece (1 , 2) 
and the main tape portion (6b, 7b) together with 
50 the ultrasonic horn (12); 

operating of the ultrasonic vibrator (11) under 
the second welding condition to heat and weld 
the reinforcing tape piece (1 , 2); 
moving of the second anvils (13b) to a standby 
55 position after heating and welding the reinforc- 

ing tape piece (1 , 2) under the second welding 
condition; 

moving of the first anvil (13a) to a welding po- 
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sition to hold the reinforcing tape piece (1 , 2), 
the core portions (6a, 7a) and the main tape 
portions in the vicinity of the core portions to- 
gether with the ultrasonic horn (12); and 
operating of the ultrasonic vibrator (11) under 5 
the first welding condition to heat and weld the 
reinforcing tape piece (1, 2); and 
moving of the first anvil (1 3a) to the standby po- 
sition after heating and welding the reinforcing 
tape piece (1 , 2) under the first welding condi- 10 
. tion. 

11. The welding apparatus according to claim 9, 

wherein the control portion (14) further in- 
cludes a sequence control portion (14a) which con- 15 
trots: 



moving of the second anvils (13b) to a welding 
position to hold the reinforcing tape piece (1 , 2) 
and the main tape portion (6b, 7b) together with 
the ultrasonic horn (12); 

operating of the ultrasonic vibrator (11) under 
the second condition to heat and weld the rein- 
forcing tape piece (1 , 2); 

moving of the first anvil (1 3a) to the welding po- 
sition in the middle of heating and welding the 
reinforcing tape piece (1, 2) under the second 
condition; 

holding of the reinforcing tape piece (1 , 2), the 
core portions (6a, 7a) and the main tape por- 
tions in the vicinity of the core portions together 
with the main tape portion (6b, 7b) between the 
first anvil (13a) and the ultrasonic horn (12), 
thereby heating and welding the reinforcing 
tape piece (1 , 2) in a residual operating time of 
the second condition; and 
moving of the first anvil (13a) and the second 
anvils (13b) to the standby position after the re- 
sidual operating time passes. 

12. The welding apparatus according to claim 7, 

wherein the first welding condition includes 
only an amplitude which is suitable for welding the 
reinforcing tape piece (1 , 2) to the core portion (6a, 
7a) and the vicinity of the core portion, and 

wherein the second welding condition in- 
cludes only an amplitude which is suitable for weld- 
ing the reinforcing tape piece (1 , 2) to the main tape 
portion (6b, 7b). 

13. The welding apparatus according to claim 7, 

wherein the ultrasonic horn (12) is formed by 
a single horn, and 

wherein the anvil (13) includes: 

a first anvil (13a) which supports a pair of the 
core portions (6a, 7a) and the main tape por- 
tions in the vicinity of the core portions; and 



a pair of second anvils (1 3b) which supports the 
main tape portions (6b, 7b), and 

wherein the first anvil (1 3a) and the second 
anvils (13b) are operable independently each other, 
and 

wherein the control portion (114) further in- 
cludes an operation indicating portion (114c) which 
operates the ultrasonic horn (12) with the amplitude 
of the first welding condition for holding the reinforc- 
ing tape piece (1 , 2), the core portions (6a, 7a) and 
the main tape portion in the vicinity of the core por- 
tions by the ultrasonic horn (12) and the first anvil 
(13a), and operates the ultrasonic horn (12) with the 
amplitude of the second welding condition for hold- 
ing the reinforcing tape piece (1 , 2) and the main 
tape portion (6b, 7b) between the ultrasonic horn 
(12) and the second anvil (13b). 

20 14. The welding apparatus according to claim 7, 

wherein the ultrasonic horn (112) includes: 

a first horn (112a) for exciting the core portions 
(6a, 7a) and the main tape portions in the vicin- 
25 ity of the core portions; and 

a second horn (1 1 2b) for exciting the main tape 
portion (6b, 7b), and 

wherein the anvil (13) includes: 

30 

a first anvil (13a) opposite to the first horn 
(112a); and 

a second anvil (13b) opposite to the second 
horn (112b), and 

35 

wherein the first horn (1 1 2a). the second horn 
(112b), the first anvil (13a) and the second anvil 
(13b) are operable independently each other, and 
wherein the control portion (114) further in- 
40 eludes an operation indicating portion (114c) which 
operates the ultrasonic horn (112) with the ampli- 
tude of the first welding condition for holding the re- 
inforcing tape piece (1 , 2), the core portions (6a, 7a) 
and the main tape portions in the vicinity of the core 
45 portions by the first horn (112a) and the first anvil 
(1 3a), and operates the second horn (1 1 2b) with the 
amplitude of the second welding condition for hold- 
ing the reinforcing tape piece (1 , 2) and the main 
tape portion (6b, 7b) between the second horn 
50 (112b) and the second anvil (1 3b). 

15. The welding apparatus according to claim 7, where- 
in the reinforcing tape piece (1, 2) is welded to a 
separable bottom stop attachment portion of the 
55 slide fastener chain (3) . 
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